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INTRODUCTION 



During the past decade research in mental retardation has 
been stimulated by public interest in and concern for the educa* 
tional and social adjustment of retarded children, > Research dur- 
ing this short period of time could not possibly yield an adequate 
Idcture of learning, perception, motivation, f ersonality,» and 
language development in the retarded, Th# between develop- 
ments in laboratory work in the psychology ^f learning on the one 
hand and educational practice on the other, which has existed for 
many years, appears t© be narrowing. However, present knowl- 
edge does not provide adequate answers to questions regarding 
the most expedient means of improving learning in the mentally 
retarded or the most efEcient means of teaching them. One of 
the recommendations of the President’s Panel on Mental Retar- 
dation was that special attention be given to training techniques 
so that the concepts, skills, and abilifdes that retarded chUdren 
cannot attain spontaneously and incidentally may be attained 
through training. Even a small modiacation of behavior or in- 
crease in e^ciency effected in the severely retarded can be of 
prime importance in pomting the way to more effective training 
methods tor the child with less severe handicaps. With special 
programs of teaching it is hoped that retarded children can learn 
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basic concepts at an early aja and with such knowlsdg a be better 
trained and equipped for classes in vocational training* 

PROBLEM 

Although many well-conducted experimaiital and exploratory 
studies on mentally retarded children have been published in re- 
cent years* there is a dearth of informstioa on the unique psycho- 
logical characteristics of ycuagonongoloid children* Edgier* s 
description (1949) of the mental characteristics of such children 
focused on their delayed development of motor skills due to hypo- 
tonia; their lack of initiative* energy* and coordination; and their 
limited vocabulary development* Benda (1960) also noted that 
mongoloid children demonstrate a general inability to abstract* 
but v^en tested for recall of previously learned material they de- 
monstrate good memory ability* The same author issued a cau- 
tion against ^plying data reported on institutionalised mongoloids 
to mongoloid children living in the community* Marked differ- 
ences in intelligence levels* social competency* motor skills* and 
emotional adjustment exist between the institutionalised mongoL' 
oid and the one who lives in the community with his family* where 
medical treatment and educational training have been continued 
over a long period of time* Benda also concluded that mongoloid 
o 
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children should not be trained udth other low-»grade mentally 
deficient children who are not capable of much progress» since 
the mongoloid has dormant possibilities of improvement. 

The objective of the present research was to investigate 
concept formation and transfer in a group of retarded children 
whose diagnosis as to siibtype of mongolism had been confirmed 
by chromosomal analysis* Since this type of mental deficit was 
the first disorder in which abnormal chromosomal numbers 
were demonstrated^ it is now possible to establish such a diag* 
nosis in infancy with complete certainty* With earlier diagnosis 
of this condition and improved medical care, a consequent ex* 
tension of life span of such children has been predicted. The 
need for research on the cimracteristics of the learning proces* 
ses of children with this diagnosis has assumed greater impor* 
tance in planning training programs that will facilitate the real- 
isation of the potentialities of mongoloid children. 

Xn curricula planned for retarded children (Connor It Tal- 
bot, 1964; New York City Bureau for CRMD, 1952), the teaching 
of the concept of **big, bigger, biggest** has been placed at the 
Grade 1 level. Retarded mongoloid children are rarely assigned 
to classes on this level before the age of eight years. The pres- 
ent study was undertaken to assess the ability of mongoloid chil- 
dren of preschool age to learn the concept of **biggest*' by means 
of a special training program. 
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OBJECTIVES 

The frequency with which znongoloid children give evidence 
of adequate perception of visually presented materials» but fail 
to respond appropriately to directions on tasks within their men. 
til age leveli has been noted in their performance on standard 
intelligence tests* Since under standard procedures of test ad- 
ministration it is impossible to determine whether this is a func- 
tion of task complexity or inability to follow directions» special 
procedures viere needed to attempt a solution to this problem* 

A Sise Concept Test was developed as a pretest and posttest to 
evaluate the ability of children to select the "biggest one" of 
three stimuli* Then a specific training program was designed 
to provide an opportunity for the acquisition of the concept of 
"biggest*" Several principles from programmed instruction 
were utilised in the selection of the materials and procedures 
for this training program: 

A* Selection of learning materials from the experiential 
background of young children* 

B* Simplification of the stimulus presentation by elimi- 
nating irrelevant cues* 




C* Provision of separate training in the motor response 
(pointing) required by the discrimination tasks* 
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D« Sequential progreecion by email steps from simple 
to more complex tasksc 

£• Immediate reenforcement of correct responses and 
correction of errors* 

F* Provision of a favorable learning environment* with 
special consideration for the characteristics of mon- 
goloid children* namely* their social responsivity* 

In this way the tasks involved in sise concept formation were sim- 
plified so as to bring them within the capacity of preschool mon- 
goloid children. By teaching the simplified tasks* it may then be 
possible to teach mongoloid children the skills required for suc- 
cess on complex tasks* 

It was the purpose of this study to evaluate the effectiveness 
of a specific training program in sise discrimination as a means of 
teaching the concept of ''biggest* to preschool mongoloid children* 
The degree to which such training extends the behavior repertoire 
of such children in other tasks with pictorial materials and three- 
dimensional objects was also evaluated* 

The specific hypotheses tested were: 

1* Mongoloid children who receive training in sise discrimination 
tasks earn significantly higher scores on a Sise Concept Test 
than do children who do not receive this training* 
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U* Mongoloid children who receive training in eize discrim, 
ination tasks demonstrate positive transfer effects on test 
items of greater complexity than the training tan^ks* 

H£IAT£D R£S£ARCH 

Mongolism is the Rrst psychological disorder in which ahnor. 
mal chromosomal numbers were demonstrated by Lejeune and his 
co-workers in 1959 (Waisman and Gerritsen» 1964)» Although it is 
now an accepted fact that mongoloids carry an jxtra chromosome 
in addition to the normal forty-six chromosomes* the specific 
mechanism whereby the extra chromosome leads to the multiple 
defects is not yet clear* The most common chromosomal mechan- 
ism leading to Down* s Syndrome involves non-disjunction in the 
formation of the germ cells* with the result that one of the gametes 
contains two of the number 21 chromosomes* In these cases of 
*'trisomy-2l" the mean age of the mother at the birth of the child 
is significantly older than in control populations* but the mean age 
of fathers is not increased* The other major mechanism leading 
to Down* s Syndrome involves a translocation of the major part of 
chromosome 21 to another chromosome* Most commonly chromo- 
some number IS is involved* resulting in a 15/21 type of translo- 
cation* Where such a translocation is found in the affected child* 
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there have been reports of chromosomal abnormalities in the 
motheri who herself has forty»five chromosomes* one of which 
is a combination ©f 15 and 21. A second type of translocation 
involving chromosome 22 leads to a 21/22 type of translocation* 
and in this type the translocation is frequently found in the father 
1961* 1962)« The desirability of distinguishing be- 
tween trisomic abnormalities and translocation abnormalities 
in the evaluation of psychological factors in mongoloids has been 
noted by Jarvik, Falek, and Pierson (1964), Several studies 
cited by these authors report suggestive evidence of differential 
behavioral concomitants speci^c to the type of genetic abnor- 
mality present. 

In a comparative study with ten translocation mongoloids 
and ten standard trisomic mongoloids* Gibson and Pozsonyi 
C1965) reported intellectual* developmental* and psychiatric dif. 
xerences between the two subtypes. The mean intelligence quo- 
tient in the translocation group was significantly higher than 
that of the trisomic group* while greater variability of develop- 
ment in all areas was found in the standard trisomic group. 

(1959) matehed mongoloid subjects and normal 
children on MA in a study involving a series of object quality dis- 
crimination tasks. Although the mongoloid subjects required 
significantly more trials to attain criterion learning than did the 
o 
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normal children> they demonstrated significant improvement as 
they progressed from the first problem through the third prob. 
lem. Only five problems were presented to the subjects in this 
study. Thus* the possibility of further improvement could not 
be fully measured. However, the improvement noted during the 
first three problems was cited as evidence that mongoloid chil- 
dren are capable of forming learning sets when stimuli differ 
only slightly in form. 

O'Connor and Hermelin (1963) have presented data concern- 
ing the psychological characteristics of mongoloids in their 
studies of subnormal speech and thought processes. Basically 
their work consists of a series of investigations involving differ- 
ent groups of normal children over a wide age range and adult 
mental defectives matched with the normal children on MA. The 
authors analyzed the data for presence or absence of specific 
characteristics or trends manifested by the mongoloids within 
the general sample of mental defectives. From further investi- 
gations of institutionalized mongoloids between the ages of 9 and 
15 years, these authors concluded that mongoloids were not un- 
like normal subjects cf the same MA in visual recognition. They 
were, however, inferior to these normal subjects ii« tactual re- 
cognition. The mongoloid children were also found to be inferior 
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to other mental defectives of the same IQ In tactual recognition. 
Mongoloids and nonmongoloid defectives did not differ in visual 
perception, nor in the extent and duration to which they were 
alerted by visual stimuli, although both groups were less respon* 
sive to such stimuli than normal subjects. Another conclusion 
of this study which has relevance to the present study is that re. 
sponse processes in mongoloid subjects were more seriously 
handicapped than sensory processes. 

A recent study by Bilovsky and Share (1965) investigated 
the cognitive style of children with Down* s Syndrome with respect 
to their performance on the Illinois Test of Psycholinguistic Abil* 
ities. The group of mongoloids ranged in age from 6 years. 11 
months to 23 years, with a mean age of 13 years.ll months. 

. 

Their IQ*s ranged from 31 to 86. . with a mean of 46. 6. The pat. 
terns of test results indicated that the subjects manifested a 
marked deficiency in the ability to deal with nonmeaningful sym. 
bols. However, the authors noted that the nature of the stimuli 
and the type of response required on the various tests influenced 
the subjects* scores. Where the mode of reception was visual 
or where tLa mode of expression was motor, the subjects per. 
formed well above their overall language score. On tasks where 
the mode of reception was auditory, and the mode of expression 

was verbal, the subjects earned scores signiHcantly lower than 

o 
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their general language acorea. 

In the literature on mongoloida there ia only one report on 
the paychological characteriatica o£ preachool xnongoloid chil- 
dren. Thompaon (1963) uMUaed the teat reaulta from the admin- 
istration of the Stanford-Binet Intelligence Scale (Form L) to 29 
preachool mongoloida. The mean MA of the group waa 2 years- 
7 months* and the mean 10 waa 45. Although no quantitative 
data were reported in her atudy* the author presented a quali- 
tative analysis of test results and teat behavior by clasaifying 
the test items according to the natv/ire and amount of language 
used in the directions and in the response. Where little or no 
language was used in the directions and none in the response* 
the subjects earned their highest scores. However* as the 
tasks became more complex and dependent on language skills* 
the children demonstrated poor attention and difficulty in under- 
standing directions. The author offered several speciBc sug- 
gestions to teachers of such children with regard to verbal di- 
rections and time allowances when teaching or conducting acti- 
vities. In the particular group of children studied by Thompaon* 
"only a rare child waa capable of judging comparative size" 
(Thompson* 1963, p. 149). On this basis the author concluded 
that there is probably little point in working on this type of task 

with the mongoloid child until he is eight or nine years old. 

o 
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While certain of her findings are in substantial agreement udth 
earlier reports on mongoloid children^ her conclusions are 
questionable and require verification* 

The pertinence of Hebb<s theory (1949) to the present re. 
search stems from three basic implications* The first concerns 
the importance attributed to making the most of impaired neuro- 
logical structures* The second pertains to the role of attention 
and the necessity of control over irrelevant stimulation in the 
production of new learning. The third derives from Hebb*s asser- 
tion that for maximum effectiveness intellectual training should 
begin early in the individual's development* In order to compen- 
sate for the defective integration level of the retardate, Benoit 
(1957) emphasized the importance of sequential progression by 
units appropriate to the individual in teaching new materials, and 
the value of reenforcement of a scanty set of perceptual struc- 
tures* Through guiding’' perception with more esqplieitness the 
learning situation becomes better organized, and thus the charac- 
teristics of rigidity and stimulus -bound behavior can be more 
e^ectively counteracted* Since the level of integration rises 
slowly in mentally retarded individuals, special emphasis should 




be placed on the proper selectioit of maxerials and on sufficient 
time for adequate practice* These principles combine to control 
the learning situation --a basic concept in educational procedures 
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with mentally defective children propoaed by educatora from 
Seguin to Saraaon, 

The concept of learning aet introduced by Harlow (1949) haa 
atimulated much reaearch with normal and retarded aubjecta in 
the area of learning. In primate reaearch Harlow (1949) re- 
ported that when aucceaaive diacrimination problema were pre- 
aented to monkeya, each problem tended to be learned aomewhat 
more readily than the preceding problem until, finally, the prob. 
lema were learned in a minimum number of triala. 

In a aeriea of atudiea with mental retardatea, Zeaman and 
hia aaaociatea, aa reported by Zeaman and Houae (1963), have 
extended Harlow<a concept of learning aet. In their early atudiea, 
theae inveatigatora reported that their data indicated that low. 
grade inatitutionalized retardatea did not form learning aeta on 
taaka aimilar to thoae uaed by Harlow. However, in later atudiea 
Zeaman and Houae (1963) concluded that learning aeta were 
formed by auch retardatea, provided the problema were aimple 
enough. Theae fiindinga led to their propoaal of a theory of atten- 
tion which holds that retardatea are not ao much retarded in learn, 
ing ability, per ae, aa they are in the ability to direct and main, 
tain attention to the important featurea in the environment. Thia 
attention defilcit ia not attributed to any non-taak-apscific con. 
ditiona auch aa motivation, emotion, memory, or underatanding 
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of fhe roles of the g«me» according to Zea»sn and House (1963)» 
but rather to their inability to attend to the relevant cues. 

Methodologically* concept formation can be conceived ni the 
process by vduch common responses to dissimilar objects or 
events are strengthened* as well as the process by which respon- 
ses which are already in the behavior repertoire of the individual 
are performed. Two differentiated stages are noted in this de- 
scription* abstraction and generalisation. Abstraction signifies 
the linking of one sensory experience to another so that some de- 
tails are omitted and others become dominant. Oeneralisation 
signiHes that the dominant detail or set of details* resulting from 
abstraction* is used as the basis for responding similarly to sep- 
arate objects linked by abstraction* and for responding to other 
objects similarly linked. Rosenberg (1963) noted that experimen- 
tal studies of the concept formation process following this defi- 
nition are virtually nonexistent in the area of mental deficiency. 

One study which did approach concept formation from this 
view was conducted by Bensberg (1958) when he investigated the 
influence of pretraining under three conditions on subsequent 
learning tasks with adolescent and young mental defectives. Bens- 
berg (1958) concluded that pretraining which involved the appro- 
priate set facilitated subsequent learning. These findings sup- 
port the utility of the attention-set concept discussed above. 
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MBTHOOOIXXIY AND PROCEDURE 

The present research was concerned with the acquisition of 
the sise concept of **biggest^' by noninstitutionalized preschool 
mongoloid children. The subjects were selected on the basis of 
low initial scores on a Size Concept Test designed for this study. 
A special program of training in this concept was arranged in 
uhich the complex tack of identifying the biggest of three stimuli 
had been simplified. One group of children was trained with this 
program, another group served as a control. The effectiveness 
of this approach in aiding young mongoloid children to learn this 
concept was evaluated by testing their ability to transfer this 
training to tasks similar to the training tasks, as well as their 
ability to utilize this concept on more complex tasks. The sub<> 
jects in the experimental and control groups were individually 
matched in their initial performance on the Size Concept Test, 
as well as certain personal variables to be discussed later. 

SUBJECTS 

The subjects for this study were selected from various edu« 
cational centers in the New York City area where classes are con- 
ducted for retarded children who live with their families. One 
hundred mongoloid children were screened for participation in the 
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project on the beeie of their total ecores on the initial admini^ 
etration of the the Size Concept Testf which wae conetrocted for 
thie etudy. In order to avoid the inclusion of children with eeri. 
out visual or auditory defects, each chUd’s medical record was 
examined* Only 16 of the 100 children initially tested were ex- 
cluded because their scores fell above the pre-established eut- 

score on the Size Concept Test and thus gave evidence of hav- 
ing already acquired .he concept of ''biggest, Twenty-four 
children who met the test-score criterion wore excluded for a 
variety of other reasons, e,g«, change of residence, parental 
objection to participation, physical illness, translocation-type 
mongolism. 

The remaining 60 subjects wero assigned to the experimental 
and control groups through individual matching for chronological 
age, mental age, school experience, parental social class position, 
and scores on the Size Concept Test, There were 31 boys and 29 
girls in the entire sample of subjects. The e9q>erimental groiq> 
consisted of IS boys and 15 girls, the control group contained 16 
boys and 14 girls. 

In Table 1 the range, mean, and standard deviation of each 
group on chronological age and mental age have been reported. The 
chronological age in months was calculated at the exact time of 
participation in the study. In the esqfierimental group ages ranged 
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TABLE 1 



RANGE, MEAN, AND STANDARD DEVIATION OF EXPERIMENTAL 
AND CONTROL SUBJECTS FOR CHRONOLOGICAL AGE AND 
MENTAL AGE EXPRESSED IN MONTHS 



Group 


N 


Chronoloffical Aee 


Mental Aae 


Range 


M 


SD 


Range 


M SD 


Experimental 


30 


40-96 


74.43 


11.84 


20.41 


29. 3 6. 35 


Control 


30 


46.97 


74.13 


13.05 


19-41 


30. 5 5. 88 



from 40 months to 96 months with a mean of 74*43 months* while in the 
control group ages ranged from 46 months to 97 months with a mean of 
74« 13 months. In terms of years* the es^rimental group ranged from 3 
years-4 months to 8 years, with a mean of 6 years-2 months; the con» 
trol group ranged from 3 years to 8 years-1 month* with a mean of 6 
years-2 months. Each child's mental age was derived from the Kuhl- 
mann Tests of Mental Development (Kuhlmann* 1939) or the Revised 
Stanford-Binet hitelligence Scale, Form L-M (Terman & Merrill, I960). 
The investigator administered all of the Kuhlmann Tests and the Stan- 
ford-Binet Scales except for three children whose mental ages were 
taken from their records. Mental ages ranged from 20 months to 41 
months with a mean of 29. 3 for the experimental group, and from 19 
months to 41 months with a mean of 30. 5 in the control group. In terms 
of years, the experimental group ranged from I year-8 months to 3 
years-5 months, with a mean of 2 years-5 months; the control group 
ranged from 1 year-7 months to 3 years-S months* with a mean of 2 
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yeart-6 xnonthf. The intelligence quotients of the experimental 
group ranged from 27 to 52, with a mean of 36, 3; in the control group 
they ranged from 24 to 53, with a mean of 38, 1. 

The school experience of aXi subjects was calculated in terms of 
the number of months each child was enrolled in a school program. 

The mean number of months for the experimental group was 7, 3, while 
the mean of the control group was 6, 8, 

Social class position was identified in terms of Hollingshsad's Two 
Factor Index of Social Position (Hollingshcad, 1957), in which occupa* 
tion and years of education of the head of the household are combined 
to yield a single index. This index was then transposed into one of five 
social classes (See Appendix A>. In Table 2 the number of children in 
each group whose family was assigned to each category of social class 
is reported, A large proportion of the subjects fall in the two lower 

TABLE 2 

PARENTAL SOCIAL CLASS STATUS OF EXPERIMENTAL 

AND CONTROL SUBJECTS 



Categories of Social Class 



I 

U 

m 

IV 

V 



Number of Subjects 



Bhq>erimental Control 



3 2 

1 1 

1 6 

21 15 

4 6 
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cl&flS68» All of fho subjocts coxno from Kngli8h»spe&kiiig| boxnos* 
There were fourteen Negro children included in the study, seven 
in each group, 

A blood sample from each ckJd was obtained with the finger- 
prick technique by a trained laboratory technician in a hospital re- 
search laboratory, The chromosomal count for ten blood cells 
was sent to the investigator, ^ This cytogenetic report revealed 
that each subject selected for the study was a '’regular trisomic 
mongoloid, " with 47 chromosomes in each of the ten cells ana- 
lysed, Two children who did not meet this criterion were excluded 
from the study, A sample copy of the cytogenetic report appears 
in Appendix B, 

Materials 

The Sise Concept Test consists of 25 items in five series of 
Eve items each. The series have been arranged in order of in- 
creasing difficulty. Within each series, however, all items are of 
the same difficulty level. Black outline figures drawn on 10x15- 
inch white cards are the stimuli in the two pictorial series, Se- 

•f 

ries A and B, Three-dimensional objects mounted on 10x5-inch 
boards are used as the stimuli in Series C and D, In the last 
series a combination of pictorial and three-dimensional materials 

The chromosomal analyses were done by Philip Chang, M. A, , 
who was then Research Associate at St. Vincent’s Hospital and 

Medical Center in New York City, 
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hat been arranged. For each teat item three stimuli are pre- 
sented* only one of which is classified as the correct response -- 
the **biggesf * one of the three stimuli. Since the stimuli in each 
item consist of the same picture or three-dimensional object in 
three sices* six arrangements of the stimuli are possible. In 
order to avoid position or pattern sets* each item was assigned 
at random to one of the six pattern arrangements. 

The following explanation was given to introduce the test: 

We are going to play a game. Listen carefully 
to what 1 say. On each card you show me the 
biggest picture. When you Hnd the biggest one 
you will get a candy in this jar. If you don’t 
find the biggest one* you will not get a candy. 

Ready. « .here’s the first one. . . , Show me the 
biggest one. Put your finger on the biggest 
( name of object or picture). 

The last two sentences were the directions for each test item in 
Series A, B* C* and D. One M&M candy was given as the reward 
for each correct response. 

Series A. The five items in this series are outline pictures 
of the following familiar objects: cats* tables* caps* cars* and 
girls. On each card there are three pictures of the object* e. g. * 
Card 1 contains three eats identical in all respects except size. 

Series B. These five items are outlines of geometric forms: 
rectangles* ovals* triangles^ stars* and diamonds. 

Series C. These five items are three-dimensional familiar 




objects: spoons* shoes* cake pans* trees* and lemons. 



I 



20 



Series D. These five items are three-dimensional geo- 
metric forms: square^ circular* triangular* and rectangular 
solids* and pyramids* 

Series £* In this series a correct response requires the 
selection of the picture or object that corresponds with the di- 
rections given with each item* The correct response is always 
the biggest picture or object* 

The items and directions for this series are as follows: 



Item 1* A jar and three caps of different 
sizes* 

Directions: ** Which cap fits this 
jar?” 

Item 2* A white card with a blue outline of 
a square* and three squares of blue 
paper varying in size* 

Directions: "Which of these is just 
like this one?” 

Item 3* A nest of three cubes and three addi- 
tional cubes of varying size* one of 
which correctly completes the nest 
sequence* 

Directions: "Watch*** this one goes 
in here* and these go in here,> (The 
examiner performs the activity* ) 
Which one will they fit into n^?” 

Item 4* A standing paper doll, and three cut- 
out coats* identical in color and style* 
but in three sizes* 




Directions: ”¥niich coat fits the dolly?” 



1 
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Item 5. A string of large beads, and three 
separate beads of different sises. 

Directions: **Wfaich bead is the same 
as these?** 

Scores on this test are the total number of correct responses 
which a child makes to the test items. The first picture or object 
which a child selected was recorded as his response, unless he 
spontaneously changed his response, or corrected an error. The 
sise of the object or picture selected was recorded by the investi- 
gator on a separate record sheet (See Appendix C). The number of 
correct responses on each subtest series was also tabulated. Since 
there are 25 items in the test, the minimum score significantly 
better than chance at the . 01 level is 15. Therefore 14 was used 
as the cut off score for inclusion of subjects in the study. 

Preliminary testing with the Sise Ck>ncept Test was conducted 
with a group of 25 children of normal intelligence who ranged in age 
from 2 years-2 months to 4 years-7 months. An odd-even split of 
the 25 items yielded a split-half reliability coefficient of . 94 and a 
Spearman-Brown reliability coefficient of . 97 for the total test. A 
p^/ogressive increase in the number of correct responses appeared 
to be related to increasing chronological age. A pilot study with 
the Sise Ck>ncept Test and the training materials with a small group 
of mongoloid children was also conducted to determine ito effec- 
tiveness with mongoloid children. 
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The training materials consisted of lOxlS.inch cards arranged 
in four sets of 14 ctf ds each. On each card black outline pictures 
were drawn as stimuli. 

Set 1. Black outlines of familiar objects. In selecting pictures 
for these training sets the pictorial materials used in standard intel- 
ligence tests were surveyed. It was decided that pictures similar to. 
but not identical with, those used at the lower levels of the Kuhlmann 
Tests and the Stanford-Binet Forms L and M would be appropriate. 
Suitable pictures were also chosen from readiness books and work- 
books used in nursery schools and pre-primary classes. These were 
projected and enlarged for use in this study. Set 1 includes pictures 
of the following objects: ball. man. cup. tree. boat, horse, chair, 
dog. bird. key. airplane, apple, shoe, and teddy-bear. Each card 
has one picture on it. The response to be learned by the subject is 
the action of pointing to the object, or placing his finger on it. The 
instructions for this set are: **Put your finger on this. Put your 

finger on the ( name of the object in picture). »» When a sub- 

♦ 

jeet responded correctly, he was rewarded verbally and with an MtcM 
candy, before he proceeded to the next card. If a subject did not re- 
spond correctly, the examiner encouraged him .o imitate her action 
by putting her finger on the picture and by saying: **You put your 
finger on too.** 
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Set 2« On each card in tbit tet there are two picturetf a 
large and tmall picture of the tame objectt uted in S it 1. The 
petition of each tise wat randomly attigned throughout the tet to 
avoid petition retpontet. The direcUont for this tet and for the 
two tubtequent tett are: (>Show me the ^ one (biggett one). Put 
your finger on the big (biggett) (name of object in the pic- 

ture).3> Each correct retponte wat rewarded verbally and with 
candy before the tubject proceeded to the next card. When a tub- 
ject did not telect the biggett picture hit retponte wat corrected 
by the examiner in the following manner. **No, that it not the 
big (biggett) one. Thit it the big (biggett) one. You put your 
finger on the big (biggett ) ( name of picture).** While tay- 

ing thit the examiner pointed to the correct picture and encouraged 
the tubject to do likewite. 

Set 3. In thit tet the tame picturet of objectt in two tizet 
used in Set 2 are pretented with a third picture introduced on each 
card. Thit third picture it one of the tmall picturet of objectt 
uted on another card. 

Set 4. In thit tet three picturet of the tame object are pre- 
tented on each card, a large, intermediate, and email outline pic- 
ture of the tame objectt uted in the earlier tett. 

The tubject continued learning each tet until he correctly re- 

tponded to 10 out of 14 conteeutive itemt, i. e. , any 10 itemt 
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correct in a single trial. The number of trials and the number of 
correct responses were recorded. 

Ih order to control for reward expectancyt subject-examiner 
relationship* and practice in the pointing response* the control 
subjects spent an equivalent amount of time with the examiner dur- 
ing which the subject engaged in picture selection tasks. These 
utilised six 10xl5-inch white cards* on each of which nine small 
black and white pictures of familiar objects were arranged. The 
pictures were selected from preschool picture books* cut and 
mounted on the cards in three rows of three pictures* as follows. 

Card 1: duck* rocket* egg* orange* bus* store- 
front* glove* nail* and rabbit. 

Card 2: dress* TV set* jack-in-the-box* fish* train* 
bow* hat* bear* and window. 

Card 3; bird* dog* gira^es* sun* crayon* bus* saw* 
house* and eggs. 

Card 4: cat* foot* leaf* clock* cupcake* sweater* key* 
tree* and butterfly. 

Card 5: saw* crayon* window* money* key* yoyo* 
apron* monkey* and sink,, 

Card 6: truck* fork* candles* bed* doll* pail* dog* 
plate* and cup. 

The directions were: *»Show me th e ( name of object). Put 
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your finger on the Each child wa» encouraged to put 

hie finger on a picture each time, but only correct retponsee were 
rewarded verbally and with an MIcM candy. Incorrect responses 
were neither rewarded nor corrected. 

The entire set of six cards was presented to each control sub- 
ject in the sequence indicated above, i, e, ,. Cards 1, 2, 3, 4, 5, 
and 6, The number of presentations varied from subject to sub- 
ject, The time each control subject spent on the picture selection 
tasks was determined by the time that had been required for cri- 
terion learning by his matched mate in the experimental group. 

Procedure 

The Sise Concept Test was given to each subject in order to 
determine his eligibility for participation in the study. Since the 
design of the study rested on the selection of children who had not 
acquired the size concept of **biggest, •• only children who earned 
a total score of 14 or below were considered eligible. The mean 
score of the entire group of 60 children was 10, 56 and the range 
was 4 to 14, The close matching of individual pairs of subjects 
was reflected in the mean of 10, 7 for the control group and 10,43 
for the experimental group. 

The children were then matched for chronological age, men- 
tal age, parental social class position, educational experience, 
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and total acora on the Siso Goneapt Taat. Thaaa data for each 
child were antarad on index carda and from each pair one aub. 
jact*a card waa randomly aalacted by a coUaagna who waa not 
involved in the project. By thia arrangamant» 30 aubjacta ware 
aalacted and aaaigned to the axparimantal group, while their 
matched mataa compriaed the control group. The following ex. 



parimantal deaign waa followed: 
Eiq^arimental Group 
Preteat with Siae Concept Teat 
Training Program 
Poattaat with Siaa Concept Taat 



Control Group 

Preteat with Siae Concept Teat 



Picture aelaction taaka 



Poattaat with Siaa Concept Taat 



All taating and training aaaaiona were conducted in the buildo 
ing where each child attended claaa, or u^are ha waa aaen for pre. 
admiaaion evaluation. Each child waa aean individually for all aea. 
aiona by the inveatigator. Within one week after preteating, each 
experimental aubject waa aeen individually for training on coneecue 
tiva daya. All aubjacta began training on Set 1 of the training pro* 
gram. When the criterion of 10 correct reaponaec waa attained, 
the aubject proceeded to the next aat. The aame criterion of 10 cor- 
rect reaponaaa waa maintained for the four training aeta. Individual 
aeaaiona varied in length of time from 12 to 20 minutaa, depending 
on each child* a motivation, interaat, fatigue, etc. Sixteen aubjacta 
completed the entire training program in one aeaaion. The remaining 
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14 subjects were trained in two sessions. The mean time of the 
group was 23 minutes with a standard deviation of 6. 9; the range 
for the individual cases was from 15 to 40 minutes. The post- 
test of the Size Concept Test was administered in a separate ses- 
sion on the day following the last training or picture-selection 
session for experimental and control subjects, respectively. 

RESULTS 

Reliability of Size Concept Test 

In preliminary testing with normal subjects an odd-even re- 
liability coefficient of • 97 was obtainc d. From the pretest scores 
of the mongoloid subjects. reUabiUty coefacients of . 25 and -. 08 
were obtained in the experimental and control groups, respec- 
tively. These statistically insignificant coefacients indicate that 
the subjects were presumably guessing on the pretest. The coef- 
acients computed on posttest scores for the esqperimental group. 
.68. was signiacant at the .01 level, and that of the control group. 
.40. was signiacant at the .05 level. The critical ratio of the dif- 
ference between these coefticients. 1. 51. indicates that this differ- 
ence was not statistically signiacant. but was in the anticipated 
direction. 

Perfbrmance in Training 

The number of trials required by the experimental subjects 
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for criterion learning on the four sets of the training program are sum- 
marized in Table 3. It will be recalled that the criterion of learning 
was 10 out of 14 correct responses. Each trial consisted of the pre- 
sentation of 14 items, each item on a separate card. In terms of cards, 
therefore, one trial includes 14 card presentations, two trials includes 
28 card presentations, and so forth, 

TABLE 3 

DISTRIBUTION OF EXPERIMENTAL SUBJECTS IN 
NUMBER OF TRIALS REQUIRED FOR CRITERION 
LEARNING IN THE TRAINING PROGRAM 



Number of Trials 




Set 






1 


2 


3 


4 


1 


26 


9 


2 


13 


2 


4 


8 


10 


6 


3 




6 


12 


8 


4 




2 


3 


3 


5 




4 


3 




6 




0 






7 




0 






8 




0 






9 




1 






Range 


1>2 


1-9 


1-5 


1-4 


Mean 


1.13 


2,67 


2. 83 


2.03 


SD 


.35 


1.77 


1.04 


1.05 



On Set 1, which required no size discrimination but only attention 
and the motor response of pointing, criterion performance was reached 



with the feweet number of trials. On Sets 2, 3, and 4, in which 
else discrimination and the concept of "biggest^* were required, 
more trials were necessary. Since the same sequence of set 
presentation was used with all subjects, however, the relative 
difficulty level of each set cannot be evaluated from these data. It 
would iqqpear that the repetition and reenforcement of learning the 
earlier sets had positive transfer efiects on the learning of Set 4. 

A priori this set was judged to be the most difficult of the four, 
but it will be noted that it required next to the lowest number of 
trials. 

Posttest Performance of Experimental and Control Grouns 

In the control group posttest scores ranged from 9 to 19, with 
a mean of 13. 73; in the experimental group the scores ranged from 
16 to 25, with a mean of 21,03. The correlation between the post, 
test scores of matched experimental and control subjects was . 398, 
which is significant at the . 05 level. This correlaUon is substan- 
tially lower than the corresponding correlation of . 819 which was 
obtained on the pretest scores. The pairs of subjects who were so 
closely matched on pretest scores are notably different on posttest 
scores, following the different training experiences to which es^eri- 
mental and control subjects were exposed. 
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Pretest«Po8tte8t Gains in ExptAmtntBl and Con trol Groups 

In order to evaluate the changes in test scores in both groups 
of subjectsi the score distributions and differences between pre- 
test and posttest scores for each pair of subjects were compared. 
These data are presented in Table 4. It will be noted that for tOl 
the subjects in the experimental group these changes in scores in- 
dicate gains from pretest to posttest, the gains ranging from S to 
18 points. In the control group, three subjects showed no change 
in scores and four subjects earned posttest scores which were 
lower than their pretest scos.vs* The score changes in the control 
group ranged from a loss of 4 points to a gain of 10 points. The 



mean gain was 10.60 in the esqperimental group, and 3.03 in the 
control group. 

The differences between the gains for the matched pairs of 



subjects in the experi«»«ental and control groups aro given in the 



fourth column of Table 4. These differences represent the net 
gains attributable to the training program. M^hen the mean gain of 
7. 57 is evaluated in terms of its standard error of , 588, it yields 
a^ ratio of 12. 87, The net gain is thus highly significant and indi- 



cates that those subjects who received training made significantly 
higher gains than those who did not receive training. Thus the 
first hypothesis of this study was confirmed. 

It can be seen in Table 4 that both groups earned significantly 
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TABLE 4 

distribution of gains in size concept test for 

PAIRED EXPERIMENTAL AND CONTROL SUBJECTS 



Subj« 


Gain 


Net Exp. Gain 


Subj. 


Gain 


Net Exp. Gain 


Pair 


Exp. 


Cont. 


(Exp, .Cont. ) 


Pair 


Exp, 


Cont. 


(Exp. -Cont. ) 


1 


8 


0 


8 




17 


14 


10 


4 


2 


7 


.2 


9 




18 


7 


1 


6 


3 


10 


4 1 


6 




19 


18 


4 


14 


4 


13 


5 

• 


8 




20 


17 


6 


11 


5 


8 


.1 


9 




21 


12 


2 


10 


6 


11 


1 


« 

10 




22 


8 


2 


6 


7 


6 


3 


3 




23 


12 


2 


10 


8 


8 


4 


4 




CM 

• 


13 


7 


6 


9 


8 


-3 


11 




25 


5 


^4 


9 


iO 


5 


4 


«• 

i 




26 


8 


7 


1 


11 


10 


5 


5 




27 


13 


4 


9 


12 


16 


5 


11 




28 


8 


3 


5 


13 


12 


0 


12 




29 


11 


2 


9 


14 


18 


7 


11 




30 


13 


7 


6 


15 


11 


6 


5 


Mean 10.60 


3.03 


7.57 


16 


8 


0 


8 


SD 








3.17 










SEm 








5.88 










t 








12. S7«* 



o 



•*P< .01 
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higher posttest scores • Although gsining significantly less than 
the experimental subjects* the controls as a group did show sig. 
nificant improvement from pretest to posttest. The t ratios are 
5, 11 in the control group* and 16, 10 in the experimental group. 
Both are significant well beyond the ,01 level. 

Sex differences . Since 29 girls and 31 boys comprised the 
group of subjects* it was considered of interest to investigate sex 
differences in gains* that is* gains from pretest to posttest. The 
distribution of gains for the boys and girls in each group are pre* 
sented in Table 5. In the experimental group* the boys* gains 

TABLES 

GAINS BY BOYS AND GIRLS IN EXPERIMENTAL 
AND CONTROL GROUPS 



Gains 


Experimental 


Control 


Boys 


Girls 


Boys 


Girls 


16 - 19 


1 


3 






12 - 15 


4 


4 








6 


7 


1 




4. 7 


4 


1 


7 


7 


0.3 






6 


5 


.4 . .1 






2 


2 


Mean 


9.87 


11.33 


3.24 


2.79 


SD 


3.S5 


3.47 


3.35 


3.27 


t 


1. 10 


.359 
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ranged from 5 to 18 points, with a mean of 9. 87*. the girls* gains 

» 

ranged from 7 to 18 points, with a mean of 11. 33. The mean dif- 
ference of 1.46 points in favor of the girls has a standard error 
of 1. 33 and a^ ratio of 1. 10; hence it is not significant, hi the 
control group, the boys* score changes from pretest to posttest 
ranged from -4 to + 10 points, with a mean of 3. 24, while for the 
girls they ranged from -3 to +7, with a mean of 2. 79. The mean 
difference, .45, in favor of the boys, is not significant. It is also 
noteworthy that the sex difference was in the opposite direction 
in experimental and control groups. 

Chronological and mental a|f e> It will be recalled that the 

# 

subjects in the experimental group ranged in chronological age from 
3 years-4 months to 8 years, with a mean of 6 years-2 months. In 
the control group, ages ranged from 3 years to 8 years-1 month, 
with a mean of 6 years-2 months. The relationship between chro- 1 

nclogical age and gains in total scores from pretest to posttest was 
investigated by means of correlation coefficients. The obtained co- 
efficients of . 248 and . 26l in the experimental and control groups, 
respectively, are both statistically insignificant. 

hi order to investigate the relationship between mental age 
and gains fn scores, further coeh^cisnts were computed. Mental 
ages of the experimental subjects ranged from 1 year-8 months to 
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3 yeart.5 months, with a mean of Z yeart-5 months. In the control 

I 

* i 

group, they ranged from 1 year.7 months to 3 years.5 months, with ] 
a mean of 2 years *6 months. The correlation coefficient between 
gains and mental age for the experimental group was , 122, while that 
for the control group was ,006, Neither of these coefficients attains 
significance. On the basis of these low correlations it would appear 
that the improvement demonstrated by these subjects was not signi* i 

I 

t 

ficantly related to maturational or intellectual level within the 

I 

I 

ranged covered, 

i I 

, 1 

Transfer of Training 

I 

Ih order to evaluate the extent to which experimental subjects | 

manifested transfer effects and generalization of the concept of 

“biggest, their subtest scores on each of the five series of the Size I 

i 

Concept Test were examined (Series A to E), The subtest scores on j 

] 

pretests and posttests are presented in Table 6, It had been hypo- | 

thesized that the experimental subjects would demonstrate positive ! 

I 

transfer effects by gains on the subtests involving materials and 
tasks which were more complex than the training tasks. The gains 
reported in Table 6 clearly confirm this hypothesis, insofar as 
sizeable gains occurred in all five series. 

The pattern of gains which emerged followed the expected trend, 

. i 

The five subtests of the Size Concept Test had been arranged in 

! • 
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TABLE 6 

TOTAL NUMBER OF CORRECT RESPONSES AND GAINS 
ON FIVE SERIES OF THE SIZE CONCEPT TEST FOR 
EXPERIMENTAL AND CONTROL SUBJECTS 



Series 


Experimental 




Control 




Pretest 


Posttest 


Gain 


Pretest 


Posttest 


Gain 


A 


72 


141 


69 


86 


101 


15 


B 


64 


148 


74 


65 


79 


14 


C 


62 


121 


59 


61 


83 


22 


D 


, 66 


134 


68 


54 


82 


28 


£ 


49 


104 


55 


53 


69 


16 



order of increaeing complexity and in decreasing similarity to the 

e 

training tasks# Thus the tests ranged from simple sise discrimination 
of familiar objects in pictorial form in Series A» to more complex 
matching tasks with pictorial materials and three-dimensional objects 
in Series £# it will be recalled that the training program consisted 
entirely of pictorial materials# It was therefore expected that the 
gains in posttest scores would be greatest in Series A and B, and least 
in Series E, As expected, the experimental subjects did show their 
highest gains in Series A and B, and their least gains in Series £# The 
gains on Series C and D, although intermediate, are less clear cut. 

In the control group, no such regular pattern of gains emerged# In 
Table 6 it can be seen that smallest gains occurred in Series A, B, and 
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E» and the largeat gains in Series C and The intervening esqperi* 
ences of the control group vdth pictorial materials on the picture selec* 
tion tasks were equally relevant to all parts of the Size Concept Test. 

The differences between the gains made by the e9q>erimental and 
control groups are reported in Table 7. As would be expected, the 

TABLE 7 

DIFFERENCES IN GAIN BY EXPERIMENTAL 
AND CONTROL GROUPS ON EACH SERIES 
OF THE SIZE CONCEPT TEST 



Series 


Gain 




Difference in Gain 


Experimental 


Control 


(Es^. -Cont. ) 


A 


69 


15 


54 


B 


74 


14 


60 


C 


59 


22 


37 


D 


68 


28 


40 


E 


55 


16 


39 



experimental group, as a whole, gained more than the control group on 
all subtests. The greatest diHer ences in gains, however^ occurred in 
Series A and B, with smaller differences in the gains in Series C. D. 
and E. This finding is understandable in view of the fact that the train- 
ing undergone by the esq^erimental subjects was most similar to the 
tasks in Series A and B of the Sise Concept Test. 
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CONCLUSIONS AND IMPUCATIONS 

On the basis o£ the findings of this research* the following 
conclusions are suggested. First* sequential individual training 
in size discrimination tasks is effective in teaching size concepts 
to young trisomic mongoloid children. Second* after receiving 
training on simplified tasks, mongoloid children demonstrate posi- 
tive transfer effects on more complex tasks. Third* pictorial 
materials are effective as tools for teaching young mongoloid chil- 
dren simple concepts which they can then apply to three-dimeri- 
sional objects. 

In the standardization grotq> for the Revised Stanford-Binet 
Intelligence Scale* Form L-M (Terman k Merrill* I960)* approx- 
imately 80 per cent of the normal children gave evidence of the 
ability to discriminate the bigger of two balls at a mental age of 3 
year 8 -6 months. The mean mental age of the mongoloid children 
in this study was Z years -6 months. The discrimination of the 
biggest of ti objects is at least as difficult as the discrimina- 
tion of the bigger of two objects* or more difficult. The results 
obtained here suggest that* with sufficient planned training* young 
mongoloid children are capable of learning this basic concept of 
"biggest* which normal children of a higher mental age acquire 
incidentally. 
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The deficit in dieerimination learning reported in older mon- 
goloida may be due to the fact that older mongoloida have already 
learned habits which interfere with discrimination learning. The 
consistent progress in the training program shown by the subjects 
in this study indicates that these young subjects may not have had 
the opportunity to acquire fixated responses which would interfere 
seriously with learning. The fact that eoninstitutionalized pre. 
school mongoloid children were used may have been one reason 
for the positive results obtained. 

With regard to sex differences, the insignificant differences 
in gains reported here are in substantial agreement with the major- 
ity of reports by other investigators with mongoloid children on 
discrimination learning tasks. It is interesting to note, hov/ever. 
that the girls in the experimental group tended to gain more than 

I 

the boys. Although this ditference in favor of the girls was sta- 
tistically insignificant, it was in the same direction as that found 
by Martin and Blum (1961). In their study of discrimination learn- 
ing the mongoloid girls earned somewhat higher scores than the 
mongoloid boys. 

The low correlation coefEcients obtained between chronolog- 
ical age and pretest-posttest gains indicate that success on this 
type of task is not related to age within the range studied. This 
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finding is offered as evidence of the suitability of training programs 
of the type used in this study for xnongoloid children over a con- 
siderable age span* It would also suggest that mongoloid children 
could profit from structured training at an earlier age than that at 
which such training is usually introduced* With regard to mental age, 
there appears to be no relation between gaine and mental age in this 
group of subjects* The extreme restriction in range of mental ages 
in the present groups may account for such lack of correlation* 

The tasks and materials designed for this study proved to be 
highly satisfactory for use with young mongoloid chUdren* The test 
items were attractive and appealing to the children* Since the en- 
tire test could be administered in 15 minutes, the children* s interest 
and motivation could be sustained* The MliM candies were effective 
as rewards in both the training and testing sessions. 

The performance in training by the experimental subjects sup- 
ports the conclusion of Zeaman and House (1963) that low-grade re- 
tarded children are capable of forming learning sets provided the 
problems to be learned are simple* In the training program criterion 
performance was reached with the fewest number of trials on Set 1* 
The number of trials ranged from one to two* This set had been 
judged as the easiest of the four sets with regard to stimulus and re- 
sponse* There was only one large picture on each card, and the 
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subject was required merely to point to the picture. No sise dis- 
crimination was required on this set. On Set 2 the child had to 
learn to select the biggest one of two pictures. The number of 
trials required on this set ranged from one to nine. On the cards 
in Set 3« a third object had been introduced as **noise in the chan- 
nel. •• This third object did serve as a distractor* in that many 
children named this object on the first trial with this set. By the 
second trial they had learned to respond to the object named by 
the examiner. The repetition of the same objects throughout all 
of the sets appears to have facilitated learning on Set 4. 

The decrease in the number of trials required for criterion 
learning on the last set in the training program and the increase 
in the number of correct responses on the first trial of this set 
support Zeaman’s "attention-set" theory. This theory states that 
the learning disability of retardates is attributable to their inabil- 
ity to direct and maintain attention to the relevant dimensions of 
the problem stimuli. Where irrelevant dimensions are elimi- 
nated in the tasksi as in the present study» the subjects appear to 
be capable of forming learning sets on size discrimination tasks. 

Although conclusive evidence is lacking* several investiga- 
tors have stated that retarded children can form and utilize con. 
cepts only on items with which they have been trained. The find- 
ings in the present study are offered as evidence of the fact that 
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after training on one type of material, namely, eimple pictorial 
young mongoloid children are able to utilise the concept 
of »biggett one»» on other types of materials. Zeaman and House 
(1963) reported that the ability to transfer such learning appeared 
to be enhanced by success on an initial simple task. In their 
study, those subjects who practised on easy tasks learned diserim. 
ination tasks more rapidly when presented with a difficult pattern 
discrimination task than did those subjects who practised on diffi* 
cult discrimination tasks only. 

The results in the present study supply similar evidence. In 
the training program, the subjects experienced easy success in 
few trials on Set 1. The task involved the simple motor response 
of pointing to the pictured object. Then the child progressed to 
the more difficult tasks of learning which was the biggest of two, 
and then, three pictured objects. The immediate knowledge of re- 
sults and the correction of errors also facilitated learning. 

The hypothesized transfer effects were noted in the posttest 
scores of the experimental subjects. Their highest number of cor- 
rect responses and their greatest, gains were on those tests which 
were most similar to the training tasks - Series A and B. How- 
ever, they also improved to a similar degree on the subtest in 
which three-dimensional geometric forms were the stimuli. 
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Series D* This unexpected result may be due in part to th@ com* 
mon property shared by Series A, B, and D»»the absence of color. 
The materials used as stimuli in Series C and £ were colored ob« 
jects and pictures. This euggests that color may have contributed 
to the difficulty level of these test items, by distracting the chil- 
dren from the sise discrimination task. 

The relatively large gains on Series B and D» as compared 
with the gains in Series A. were contrary to expectations. This 
finding suggests that geometric forms may have been easier for the 
children to discriminate than were the pictures of real objects 
used in Series A. The meaningful association to real objects may 
have distracted the children from the size discrimination task. 

This would have added to the difficulty level of Series A. and would 
therefore give advantage to the geometric forms used in Series B 
and D. Thus, it would seem that color and meaningful associa- 
tions both served as distractors with these subjects and interfered 
with the size discrimination tasks. Martin and Blum (1961) re- 
ported a similar finding with mongoloid children. Their subjects 
were less able to discriminate size properties when the objects pre- 
sented varied in color and form. 

An unes^cted finding was the significant gain of the control 

f 

group. These gains in posttest scores suggest that the experiences 
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which these subjects underwent did increase their ability to re* 
spend on the posttest administration of the Size Concept Test* 
Experiences such as taking the pretest* locating and responding 
to one picture at a time^ and working individually with the inves- 
tigator for candy rewards apparently exercised a significant 
influence on these children* Certain factors* extraneous to the 
study* such as other school experiences and the mere passage of 
time* may have contributed to these results* But all of this did 
not effect a gain in scores equstl to the gain of the experimental 
group* Therefore* the major effect can be attributed to the train* 
ing which the experimental subjects received* independently of 
the other influences* 

In terms of the major finding in this study* trained mongo- 
loid children made gains from pretest to posttest which were sig* 
nificantly higher than the gains of the control subjects who did not 
receive the same training* The effectiveness of a special indi* 
vidualized training procedure with ycung mongoloid childrer on 
size discrimination tasks was clearly demonstrated* 

In terms of the sample of subjects used in this study a major 
feature was the homogeneity of subjects with regard to the sub* 
type of mongolism* The confirmation of trisomic mongolism by 
»he chromosomal analysis of each subject* s blood sample* pre* 
seated conclusive evidence of thie diaguosie* rSince the vast 
o 
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xnajorit^^ of mongoloidt belong to this subtype (Mauer, 1965), the 
findings in this study are considered applicable to a relatively 
large group of mongoloid children. 

On the basis of these findings, the following suggestions for 
further research seem warranted. First, the replication of the 
present study with two experimenters, one to administer the tests 
and the other to train the children, would eliminate any possible 
effects of experimenter bias. Recent evidence of the effect of the 
examiner on the responses of subjects has been discussed by 
Rosenthal (1964), Zigler (1962) has suggested that this effect may 
be more influential on the responses of feebleminded subjects as a 
result of social deprivation. Thus it would seem desirable to rule 
out the role of the examiner and to determine how far improve- 
ment can be generalised to another examiner. However, with the 
simplicity and objectivity of procedure and objectivity of scoring 
used in the present study, such effects were considered minimal, 

Xh an initial, exploratory study with this type of approach, it was 
considered desirable to have one experimenter conduct all ses- 
sions with the subjects. The social responsivity of mongoloid chil- 
dren was a prime factor leading to this decision, since for such 
children, a change of examiners may be equivalent to a change in 
the test. Since the examiner is part of the test situation and the 
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extent to which he influences mongoloid subjects* test behavior 
has not been investigated, it was thought to be important to use 
one person throughout the study* 

Second, the retention of the effects of training could be 
studied by administering the Size Concept Test after a longer 
lapse of time. The immediate effectiveness of training was in- 
vestigated in this study with a 24 -hour interval between training 
and posttest sessions. It would be desirable to extend these 
findings by obtaining reter>t data over longer periods of time. 
Third, the development of tests and training programs on 
other basic concepts of size, color, and form, based on the 
principles used here, would contribute further evidence as to the 
effectiveness of this type of training. Fourth, the training pro- 
gram in this study utilized pictorial materials only, A training 
program with three-dimensional objects would make it possible 
to explore the differential effects of these two types of materials 
with mongoloid children, it would also make it possible to ex- 
plore more fully the extent of generalization of training effect. 
Fifth, in the present reseatrch candy rewards were used as 
a reenforcement of correct responses, along with verbal reen- 
forcement, Variations in type of reward with and without verbal 
reenforcement could be explored as to their effects on the learn- 
ing ability of mongoloid children. 



The educational value of these findings is related to the 
development of educational programs appropriate to the unique 
strengths and weaknesses of young mongoloid children* Through 
the extended application of the principles utilised in the present 
study it is hoped that retarded children can be taught baisic con- 
cepts at a younger age than that now considered feasible* and thus 
be better trained for participation in vocational programs* 
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APPENDIX A 



DESCRIPTION OP METHOD USED IN DETERMINING 
PARENTAL SOCIAL CLASS 



4 




The method employed in determining parental social class 
position is the Two Factor Index of Social Position developed by 
HoUingshead (1937)« This index is premised on three assump«- 
tions: (1) a status structure exists in the society; {Z) positions in 
this structure are determined mainly by a few commonly accepted 
symbolic characteristics; and (3) the characteristics symbolic of 
status may be scaled and combined by the use of statistical pro- 
cedures so that the population under study can be quickly, reliably, 
and meaningfully stratified. 

The Scale Scores 

To determine the social position of an individual or of a house- 
hold two items are essential: (I) the precise occupational role the 
head of the household performs in the economy; and (2) the amount 
of formal schooling he has received. Each of these factors are then 
scaled according to the following system of scores, 

A, The Occupational Scale 

1, Higher executives, proprietors of large concerns, and 
major professionals, 

2, Business managers, proprietors of medium sized busi- 
nesses, and lesser professionals, 

3, Administrative personnel, small independent businesses, 
and minor professionals, 

4, Clerical and sales workers, technicians, and owners of 
little businesses, 

5, Skilled manual employees, 

6, Machine operators and semi-skilled employees, 

7, Unskilled employees., 

\ 
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B* Tho Educational Scale 



1* Graduate professional training* 

3* Standard college or university graduation* 
3* Partial college training* 

4* High school graduates* 

5* Partial high school* 

6* Junior high school 

7* Less than seven years of school* 

Integration of the Two Factors 



The factors of Occupation and Education are combined by 
weighting the individual scores obtained from the scale positions* 
The weights for each factor are: 



The scale score for each factor is multiplied by the factor weight 



for each and the total is the Index of Social Position Score* 

Inde x of Social Position Scores 

The Two Factor Index of Social Position Scores may be 
arranged on a continuum* or divided into groups of scores* The 
range of scores on a continuum is from 11 to 77* the higher the 
score* the lower the social status* These scores have been ar- 
ranged into a hierarchy of score groups as follows: 



Factor 



Factor Weight 



Occupation 

Education 



7 

4 



Social Class 



Range of Computed Scores 



1 

n 

m 

IV 

V 



11-17 

18-37 

38-43 

44-60 

61-77 
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SAMPLE COPY OF CYTOGENETIC REPORT 



Cytogene tic Study Report. 

t Case # Name;_ Chart # 

j- 

^ Phenotypic Se x Nuclear Se x 

Bor n Race 

Reference (Reason for Study): 

Parental Conceptional History; (Box indicates propositus). 

Sib, # Deaths 

Sex . 

Maternal Age^ 

Paternal Age 

Clinical Data; 

Measurements: 

Chromosome Counts: 

Biopsy <44 44 45 46 47 48 >48 Total 

Sex Chromosome Complement; 

Chromosomal Abnormalities ^ 




Remarks: 
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SCORE SHEET FOR SIZE CONCEPT TEST 
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T‘ Score Sheet for Sise Concept Test 



Subject 










PRE-TEST 




Score 










POST- 


test 




Series A. 








Series D. 








!• cats 


B 


M 


S 


16« squares 


B 


M 


S 


2, tables 


B 


S 


M 


17. circles 


S 


B 


M 


3. caps 


S 


M 


B 


18, triangles 


M 


S 


B 


4, cars 


M 


S 


B 


19. rect.r sol. 


B 


M 


S 


5, girls 


S 


B 


M 


20* pyramids 


M 


S 


B 


Series 








Series £. 








< 

6« reet* 


M 


S 


B 


21, jar He caps 


$ 


M 


B 


7. ovals 


B 


S 


M 


22. blue. squ. 


B 


S 


M 


8. triang. 


S 


M 


B 


23. nest of cub, 


» M 


B 


S 


9e stars 


S 


B 


M 


24. doll & coats S 


B 


M 


10. diam» 


B 


M 


S 


2&. beads 


S 


M 


B 


- Series C. 
















11* spoons 


M 


B 


S 


■ 








12* shoes 


B 


S 


M 










13* pans 


B 


S 


M 










14. trees 


M 


S 


B 










^ 15* lemons 


M 


B 


S 










o 

ERIC 






• 











